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Abstract: The emphasizing of feasible methods easy to implement in monitoring air quality at 
laboratory scale was the objective of our research. The research was performed during October 2007 and 
February 2008 within the Laboratory of Air Quality from the University of Agricultural Sciences and Veterinary 
Medicine Cluj – Napoca. The average values recorded in analyzed parameters of the laboratory indoor air 
qualities were within the admitted values. A positive, relatively strong correlation (r = 0.78487) was recorded 
between NO and NOx evolution of the laboratory indoor concentrations. The laboratory indoor air conditions 
being maintained within the same parameters during the entire experimental interval, the big increase of the 
majority of analyzed indices in the end of 2007 may be explained only due to some alterations of the outdoor air 
quality. The air monitoring system made up of HORIBA air pollution devices (APMA-370, APNA-370, APOA-




Since current estimates are that 90% of people’s lifetime is spent in indoor 
environment, much attention must focuse the indoor air quality, humans being constantly 
exposed to varying levels of pollution (Wargoky P., 2001). The indoor environment results 
from the interaction of the site, the climate, the building system, the potential contaminant 
sources (e.g., furnishings, moisture sources, work processes and activities, and outdoor 
pollutants), and the building occupants (Ekberg L.E. et al, 1995). The major sources of indoor 
air pollution can be found among building materials, ventilation system components (e.g. 
deteriorated filters), office equipment, people and the outdoor air. It is a common viewpoint 
that the preferred measure to minimize the risk of poor indoor air quality is to reduce the 
strength of the indoor pollution. Research is needed in order to determine the factors which 
influence the interaction between the pollution sources and the indoor air.  
In any determination concerning the indoor air quality, besides pressure the 
temperature and relative humidity must be taken into consideration, because they are the main 
parameters that affect the human comfort and also the pollutants effect (Chao etl al., 2001). 
The objective of our research is to present some feasible methods easy to implement in 
monitoring air quality at laboratory scale. 
 
MATERIAL AND METHOD 
 
The research was performed during October 2007 and February 2008 within the 
Laboratory of Air Quality from the University of Agricultural Sciences and Veterinary 











































































Fig. 1. Pressure (mbar) variation within indoor 
conditions during experimental interval 
Fig. 2. Relative humidity (%) variation within 








































Fig. 3. Temperature (0C) variation within indoor 
conditions during experimental interval 
      
 
 
           The environmental conditions 
during experimental interval (fig. 1, 2 and 
3), emphasized by average pressure of 
976.71 ± 0.06 mbar, relative humidity of 
36.14 ± 0.07 % and temperature of 24.09 
± 0.020C frame within the normal 
conditions. 
 
CO, NO, NO2, NOx, O3 and SO2 concentrations were quantified using specific 
HORIBA air pollution monitors (APMA-370, APNA-370, APOA-370 and APSA-370). The 
recordings were performed in 12 date points in 2007 and 4 data points in 2008, with 
measurements at each 30 seconds and average by date point.  
The CO concentration was determined according to SR EN 14626 standardized 
method based on NDIR (non dispersive infrared spectroscopy). Taking into account the SR 
EN 14211:2005 international standard, NOx (and also NO + NO2 individually) was 
determined using chemiolumuniscence at λ = 300 – 430 nm. Ozone was quantified using the 
UV fotometry (Non-Dispersive Ultraviolet Absorbtion NDUV) according to SR EN 14625 at 
λ = 253.7 nm charactetistic wave length. The used standardized method (SR EN 14212) for 
SO2 determination is based on measuremnets of the UV fluorescence at λ = 240 – 420 nm 
with a peak  at 320 nm. 
The data were statistically processed using STAT v.7.0 programme. 
 
RESULTS AND DISCUSSIONS 
 
The recorded CO concentrations (fig. 4) were between 0.85 ppm and 19.70 ppm in 
2007(with an average of 2.09 ± 0.11 ppm in 2007), and 0.41 – 0.98 in 2008 (0.79 ± 0.01 ppm 
in average), with 1.72 ± 0.08 ppm average during the entire analyzed interval (table 1). In the 
end of 2007, considerable increase of the CO concentrations were recorded, with two 
maximum points of 19.7 and 18.9 ppm, respectively and rapid decrease to 7.11 ppm in the last 
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three measurement dates of 2007 (December 3rd, 5th and 7th, respectively). In 2008 no 
fluctuations in CO concentration was recorded. The average values recorded were within the 

























Fig. 4. The variation of the CO concentration (ppm) within laboratory indoor conditions during experimental interval 
 
Table 1 
The averages of the indoor levels of the analyzed air pollutions indices during the experimental interval 
(October 2007, February 2008) 
Issue  n X  ± Xs  
2007 3309 2.09 ± 0.11 
2008 1311 0.79 ± 0.01 
 
Indoor CO levels (ppm) 
Experimental interval 4620 1.72 ± 0.08 
2007 3255 75.31 ± 2.04 
2008 1298 26.15 ± 0.66 
Indoor NO levels (ppb) 
Experimental interval 4553 61.30 ± 1.50 
2007 1696 3.84 ± 0.25 
2008 1298 4.64 ± 0.03 
Indoor NO2 levels (ppb) 
Experimental interval 2994 4.19 ± 0.14 
2007 3251 70.21 ± 1.78 
2008 1298 29.23 ± 1.31 
Indoor NOx levels (ppb) 
Experimental interval 4549 58.52 ± 0.65 
2007 3068 10,27 ± 0,80 
2008 1315 0,39 ± 0,01 
Indoor SO2 levels (ppb) 
Experimental interval 4383 7,48 ± 0,57 
2007 3311 10.27 ± 0.79 
2008 1303 7.48 ± 0.57 
Indoor O3 levels (ppb) 
Experimental interval 4614 9.55 ± 0.32 
 
For O3 indoor concentrations (fig. 5), values between 0.87 ppm and 62.32 ppb in 2007 
(with an average of 10.27 ± 0.79 ppm in 2007), and 6.93 – 9.18 in 2008 (7.48 ± 0.57 ppb in 
average), with 9.55 ± 0.32 ppb average during the entire experimental interval (table 1). In the 
end of 2007, big and sudden increase of the ozone concentration (from 0.87 ppb to 62.32 ppb) 
was recorded. The average values recorded in analyzed parameters of the laboratory indoor 





























Fig. 5. The variation of the O3 concentration (ppb) within laboratory indoor conditions during experimental interval 
 
Concerning the SO2 concentrations (fig. 6) very different data were recorded in 2007 
compared to 2008 with large fluctuations (between 0.38 ppb and 184.55 ppb) within 2007. In 
2007 an average SO2 concentration of 10.27 ± 0.80 ppb was recorded, while in 2008 the 
average was of 0.39 – 0.01 (table 1). Similarly with the variation of the CO concentration 
during the experimental interval, in the end of 2007, considerable increase of the SO2 
concentrations were recorded, with two maximum points of 105.69 and 184.55 ppb, 
respectively and rapid decrease to 63.19 ppb in the last three measurement dates of 2007 
(December 3rd, 5th and 7th, respectively). The average values recorded in analyzed parameters 
of the laboratory indoor air qualities were within the admitted values (Ordinul MAPN nr. 


























Fig. 6. The variation of the SO2 concentration (ppb) within laboratory indoor conditions during experimental interval 
 
The NO, NO2 and NOx concentrations were also monitored. In 2007 (fig. 7) NO, and 
consequently NOx concentrations had the same evolution like CO and SO2, meaning 
considerable increase of their concentrations in the end of 2007, with the same two maximum 
points of 425.91 - 537.56 ppb for NO, 366.04 ppb - 434 ppb for NOx, respectively, followed 
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by rapid decrease to 143.80 ppb  - 149.34 ppb in the last three measurement dates (December 
3rd, 5th and 7th, respectively). NO2 concentrations recorded a different evolution compared to 
all other analyzed air pollution indices. During 2007 (fig. 7) relative constat evolution was 
noticed with an average of 3.84 ± 0.25 ppb, and fluctuations between 0 and 6.20 ppb. The 














































Fig. 7. The variation of NO, NO2 and NOx concentrations (ppb) within laboratory indoor conditions during 2007 
 
The values recorded for NO2 concentrations in 2008 (fig. 8) show the same evolution 
like during the previous experimental interval (October – December 2007) with and average 
of 4.64 ± 0.03 ppb. The NO and NOx concentrations recorded a maximum during the first 
recording (53.68 ppb and 59.68 ppb, respectively) and averages of 26.15 ± 0.66 ppb, 29.23 ± 






































 Fig. 8. The variation of NO, NO2 and NOx concentrations (ppb) within laboratory indoor conditions during 2008 
 
The average values recorded in analyzed parameters of the laboratory indoor air 
qualities were within the admitted values (Ordinul MAPN nr. 592/2002), except individual 
values recorded in December 5th 2007. A positive, relatively strong correlation (r = 0.78487) 
was recorded between NO and NOx evolution of the laboratory indoor concentrations (fig. 9, 
Var 14 = NOx; Var 6 = NO). 
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Because the laboratory indoor air conditions were maintained within the same 
parameters during the entire experimental interval, the big increase of the majority of 
analyzed indices in the end of 2007 may be explained only due to some alterations of the 
outdoor air quality, that penetrated inside the laboratory athmosphere. 
 
Scatterplot: Var6     vs. Var14    (Casewise MD deletion)
Var14    = 17,097 + ,68492 * Var6
Correlation: r = ,78487






















1. The average values recorded in analyzed parameters of the laboratory indoor air 
qualities were within the admitted values (Ordinul MAPN nr. 592/2002), except 
individual values of SO2, NO and NOx recorded in December 5th 2007 and CO in 
December 3rd 2007. 
2. A positive, relatively strong correlation (r = 0.78487) was recorded between NO and 
NOx evolution of the laboratory indoor concentrations.  
3. The laboratory indoor air conditions being maintained within the same parameters 
during the entire experimental interval, the big increase of the majority of analyzed 
indices in the end of 2007 may be explained only due to some alterations of the 
outdoor air quality. 
4. The air monitoring system made up of HORIBA air pollution devices (APMA-370, 
APNA-370, APOA-370 and APSA-370) is feasible, environmentally friendly and easy 
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